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Image credits: a) Reclamation: Sim Chi Yin, The New York Times, b)Concrete: Matias Santana, c) Asphalt: Denis Nevozhai
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Source: Uncovering sand mining’s impacts on the world’s rivers, WWF 2018
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Is it possible to detect 
sand mining activity 
from freely available 

satellite data?

research question





challenges & intuition



challenges & intuition
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“Mapping Construction Grade Sand: Stepping Stones Towards Sustainable 
Development”. Shah and Nair 2023



dataset ⚠ low data regime!



approach: semi-supervised 
learning

Full Supervised:

- UNet + ResNet blocks
- ResNet 18/50

Semi-supervised use 
pre-trained models:

- SatMAE
- SSL4EO



preliminary results

Model F1 Average 
Precision

U-Net 0.4884 0.5075

SegFormer-B0 0.4180 0.3160

SSL4EO-ResNet18* 0.4786 0.4793

SSL4EO-ResNet50* 0.4926 0.5711

SATMAE-Large* 0.5327 0.5582

*pre-trained models Using a spatially held-out validation set to assess performance



preliminary results



next steps

- Encoding uncertainty in labels
- Expanding the dataset
- Test-time training and other distribution shift 

invariances
- Iterative fine-tuning 
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